Immunoresponse against the transgene limits hematopoietic engraftment of mice transplanted in utero with virally transduced fetal liver.
In utero cell and gene therapies constitute alternative strategies to the postnatal treatment of inherited diseases. Fetal hematopoietic progenitors could be a potential source of donor cells for these strategies. In this study, hematopoietic lineage-negative fetal liver cells from 14.5-day-old fetuses were transduced under different cytokine and culture combinations using a lentiviral vector expressing the enhanced green fluorescent protein (EGFP). When cells were transduced for 6 h in the presence of mSCF, hTPO and FLT3-L in retronectin-coated dishes at a multiplicity of infection of 10 transduction units/cell, up to 70% of granulo-macrophage colony-forming cells expressed the EGFP reporter gene. In utero transplantation experiments revealed that conditions leading to high transduction efficiencies were associated with poor engraftments of syngeneic recipients. Significantly, this effect was associated with the detection of a humoral and cellular immunoresponse against the transgenic protein. Moreover, the humoral response against EGFP was detected not only in in utero transplanted recipients but also in the operated mothers, suggesting the maternal origin of the anti-EGFP immunoresponse. These observations reinforce the necessity of carefully studying the potential immunoresponses in future prenatal gene therapy protocols.